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Your SCSMM Board has been working hard to bring
you an excellent program for the upcoming full-day
Symposium to be held on February 8 th at Calit2
Auditorium at the University of California, Irvine.
We are indeed achieving our goals through inviting
top speakers and also guiding the field, pointing out
the challenges ahead and what approaches we, as a
field, might take.
Our upcoming symposium,
dedicated to hybrid approaches in microscopy, is in
fact a vivid proof of these attempts. Beside the fact
that it poses significant challenges for researchers in
both life and materials sciences, it continues the conversation about
nanoscience, its role, and its future.
We are honored to have Prof. C. Barry Carter from the University of Connecticut
best known in the “microscopy world” as the co-author of the textbook
“Transmission Electron Microscopy: A Textbook for Materials Science” as our
Microscopy Society of America Invited Speaker. He will have an inspiring talk
titled “Challenges for TEM and TEMers: Remember the Past if You Can” in which
he links the history of TEM to the current status of the field and its future.
Along with Prof. Carter, our invited speakers Prof. Suneel Kodambaka (UCLA),
Prof. Dorit Hanein (Sanford-Burnham MRI), Prof. Daniel R. Mumm (UCI) and Dr.
Yi-Wei Chang (Caltech) will make our symposium a remarkable event.
In keeping with tradition, our full-day symposium will include a competition for
graduate student presentations. The best platform talk and the best poster will
be given cash awards to support travel to M&M-2014. On top of it, the M&M
program committee has also offered place holders in the program for these two
winning papers as posters and free registration for M&M-2014.
Our board is well established and actively operating. At a brief business meeting
during the Symposium, we will present our annual report and the proposed
board members identified in the newsletter. We hope you will support our team.
Finally, I would like to acknowledge and thank all of our members including,
corporate, flyer advertisers, and meeting sponsors. Our Symposium is being
supported by Irvine Division of California Institute for Telecommunication and
Information Technology (Calit2) and the Laboratory for Electron and X-ray
Instrumentation (LEXI) at UCI. As of now our Gold Level sponsors are: Carl
Zeiss Microscopy, AppFive LLC, Bruker Corporation; Silver: Gatan Inc., Hitachi
High Technologies, JEOL USA Inc., FEI Incorporated, Tescan USA, Oxford
Instruments, RMC/Boeckeler Instruments and the Bronze: Ted Pella. These
significant sponsorships make our meetings what they are. Please remember to
visit the vendor booths and help make the vendor’s sponsorships worthwhile for
them.
Sergey V. Prikhodko
President, SCSMM

SCSMM 2014 Full-Day Symposium Schedule
08:00 – 9:00

Registration

09:00 – 09:10 Welcome address
09:10 – 9:55

Challenges for TEM and TEMers: Remember the Past if You Can
C. Barry Carter, University of Connecticut, CT

9:55-10:10

Imaging and Nanofabrication Using Inert Ions
K D Derr, Carl Zeiss Microscopy

10:10 – 10:30 Coffee Break
10:30 – 11:00 Structural Basis of Force Transmission During Directed Cell
Migration, One Assembly at a Time
Dorit Hanein, Sanford-Burnham Medical Research Institute, CA
11:00 – 11:30 In situ Low-Energy Electron Microscopy Studies of
Graphene/Pd(111) Growth Kinetics
Suneel Kodambaka, University California, Los Angeles
11:30 – 11:45 A New Experiment Framework for Scanning Transmission
Electron Microscopy
Robert Stroud, AppFive LLC
11:45 – 13:00 Lunch Break and Laboratory for Electron and X-ray
Instrumentation (LEXI) tour
13:00 – 13:15 Business Meeting
13:15 – 13:45 Correlated cryogenic photoactivated localization microscopy and
electron cryotomography for in situ molecular structure
identification
Yi-Wei Chang, Caltech, CA
13:45 – 15:00 Student Presentations:
15:00 – 16:00 Coffee Break and Poster Session
16:00 – 16:30 Solid Oxide Fuel Cell Materials: Interface Dynamics,
Microstructure Optimization and Performance Degradation
Daniel R. Mumm, University of California, Irvine
16:30 – 16:45 New Analysis Methods Available with SEM
Brian Miller, Bruker Corporation
16:45 – 17:15 Student Awards Presentations and Closing Statement

Directions: Get driving directions the campus map and parking information
from the site:
http://www.calit2.uci.edu/contact-calit2/default.aspx?cguid=60686544-75F2-44AF-B52A3F62EFDFC5BC

Anteater
Parking
Calit2
Enter the campus from East Peltason and take Anteater Drive into Anteater
Parking Structure. Exit structure by foot to East Peltason and follow pedestrian
signs to Calit2

Calit2 Auditorium
University of California, Irvine
4100 Calit2 Building, Irvine, CA 92697-2800
Phone: 949-824-6900
info@calit2.net

Registration & RSVP
RSVP is required.
Due to the generous support of our corporate members, registration for this
meeting is included in the membership dues
Respond no later than 5 p.m. Friday, January 31st, 2014
(indicate your special needs by this date)
Please contact
Mark Armitage: Micromark@juno.com
Regular annual membership for the 2013-2014 term is $25 (regular) $100
(corporate) and $10 (students). For further details visit SCSMM web site:
www.scsmm.org

Membership Application 2013 - 2014
Membership Valid Through August 31, 2014
(please type)
*Name: ______________________________________________________________________
*Institution: _________________________________________________________________
Address: ____________________________________________________________________
______________________________________________________________________________
City, State Zip_______________________________________________________________
Phone: ______________________________________________________________________
*E-mail address: ____________________________________________________________
Web Site: ___________________________________________________________________
*Mandatory fields
Please check the appropriate membership category:

 Regular @ $25.00
 Student @ $10.00
 Corporate @ $100.00

Corporate Memberships are entitled to two individual member listings. If you
have selected a Corporate Membership, please copy this form and provide
details for the second listing. Write “2nd Listing” at top of form. Please attach
a check for the appropriate amount made payable to SCSMM. You may
bring this form along with your dues to any of our meetings or mail to:

SCSMM
c/o Mark Armitage
Micro Specialist
587 Ventu Park Road #304
Thousand Oaks, CA 91320

ABSTRACTS
Challenges for TEM and TEMers: Remember the Past if You Can
C. Barry Carter
University of Connecticut
We have just entered another Golden Age of TEM. They seem to be happening
more frequently with so many well-known facts becoming myths and new
capabilities making old difficulties disappear. So much of what we do with the
TEM has been defined by how the TEM developed not by what the TEM is now.
Students take plates who have never seen a film let alone a plate.
In this talk I will try to link the history of TEM to the current status of the field
and perhaps the future. In particular, I’ll mention the new generation of
MEMS-based holders and give some examples from our own work and that of
our colleagues. On the way, I will relate these developments to the growth of
small businesses.
I will conclude by considering some interesting challenges for the future:
specimen preparation, specimen manipulation, quantitative measurement
(including the future of high-speed quantitative imaging), and why we must
always remember that electron beam not only reveals the nanoworld but can
also affect everything we do in the TEM.
Biography: C. Barry Carter is a Professor at the
University of Connecticut in Storrs, CT. He holds a B.A.,
M.A. and Sc.D. from Cambridge University, an M.Sc. from
Imperial College, London, and a D. Phil. From Oxford
University. After 6 years in Oxford (3 as a postdoc.) he
moved to Cornell where he spent 14 years leaving as a full
Professor. He then spent 16 years as Professor and the 3M
Endowed Multidisciplinary Chair in the Department of
Chemical Engineering and Materials Science at the
University of Minnesota and 5 years as Head of UConn’s
Department of Chemical, Materials and Biomolecular
Engineering. He is a CINT Distinguished Affiliate Scientist at Sandia National
Lab. He had earlier held visiting positions at LANL (as the Bernd T. Matthias
Scholar), Chalmers (as the 2004 Jubilee Professor), NIMS in Tsukuba, Bristol
University, Max Planck Institute in Stuttgart, the Institute for Physical
Chemistry in Hannover and the Ernst Ruska Center in Julich. He has been
awarded a Guggenheim Fellowship and the Alexander von Humboldt Senior
Award. He is a Fellow of AAAS, MRS. MSA, ACerS and RMS and an elected
Member of CASE. He served as the 1997 President of MSA, as the 2003-2010
General Secretary of the IFSM and is now the (2011-2014) President of IFSM.

He is best known as the co-author of two textbooks Transmission Electron
Microscopy: A Textbook for Materials Science, with Dave Williams and Ceramic
Materials; Science and Engineering with Grant Norton and as the Editor-inChief of the Journal of Materials Science, a journal that was cited almost
32,000 times in 2012.

Structural Basis of Force Transmission During Directed Cell
Migration, One Assembly at a Time
Dorit Hanein
Sanford-Burnham Medical Research Institute
The heterogeneity and dynamic nature of the multi-component complexes
responsible for the transmission of force between the actin cytoskeleton and
integrin receptors in migrating and mechano-active cells have hindered
structural studies aimed at unrevealing the underlying the molecular
mechanisms of their assembly and disassembly. A large body of work carried
out over the last two decades has identified key components that directly link
the actin network to the extracellular matrix domain (via integrin). Here I will
describe how a hybrid approach that involves a combination of correlative light
and electron microscopy, cellular cryo-electron tomography, image analysis,
computational docking, and biophysical tools allows us to directly view the 3D
the molecular architecture of matrix adhesion machinery in situ.
Biography: Dorit Hanein is a Professor at SanfordBurnham Medical Research Institute, La Jolla, CA and
Adjunct Professor, Pathology, University of California San
Diego, CA. Dorit received her undergraduate degree in
Chemistry from Shenkar Institute of Textile Technology,
Israel, and her M.S and PhD in Chemistry from Weizmann
Institute of Science, Israel. She then continued as a postdoctoral fellow in Structural Biology at Boston University
Medical School, and Rosenstiel Basic Medical Sciences
Research Center, Brandeis University, MA, before joining
Sanford-Burnham Medical Research Institute, La Jolla, CA
in 1999 as Assistant Professor and reaching full Professor in 2012. Dorit is a
recipient of many awards: Elchanan E. Bondi Memorial Prize for PhD students,
Rothschild Post-Doctoral Fellowship, Fulbright Junior Researcher Award in
1994, Gerhard M.J. Schmidt Memorial Prize 1996, Pew Scholar in the
Biomedical Sciences in 2000, Sanford-Burnham Faculty Award in 2002. She
has published over 50 peer-reviewed journal articles. She is editorial board
member of the Journal of Structural Biology and Journal of Bioarchitecture
and Guest Editor for the Special Issue of “Structral Analysis of Supramolecular
Assemblies by Hybrid Methods.”

In situ Low-Energy Electron Microscopy Studies of
Graphene/Pd(111) Growth Kinetics
Suneel Kodambaka
University of California, Los Angeles
Two-dimensional layered materials such as graphene, hexagonal boron nitride,
molybdenum disulfide are attractive for a variety of electronic, optoelectronic,
structural, and catalysis applications owing to their unique properties. In this
class of materials, graphene probably received the most attention. For
graphene-based electronics, graphene is commonly grown on SiC and on
metals such as Cu. While most studies focused on the large-area graphene
synthesis and device fabrication, relatively little is known concerning the
mechanisms controlling the growth and its structure-property relationships.
Here, we present results obtained from in situ low-energy electron microscopy
and diffraction (LEEM and LEED), electron reflectivity, along with density
functional theory (DFT), investigations of graphene growth kinetics on Pd(111)
and orientation-property relationships. Our results help develop atomic-scale
insights into the graphene growth mechanisms and the influence of the
substrate-graphene interactions on its properties.
Biography: Suneel Kodambaka is an Associate
Professor and the Vice Chair for undergraduate
studies in the Department of Materials Science and
Engineering at the University of California Los
Angeles (UCLA). Suneel received his undergraduate
degree in Metallurgical Engineering from the Indian
Institute of Technology, Madras, India, M.S., from
Southern Illinois University at Carbondale, and Ph.
D. from the University of Illinois, Urbana-Champaign
(UIUC). He then continued as a post-doctoral
researcher at UIUC followed by two years of postdoctoral work with Dr. Frances Ross at the IBM T.J. Watson Research Center
before joining UCLA in 2007. Suneel is a recipient of the 2010 Alumni
Achievement award from the College of Engineering in Southern Illinois
University at Carbondale, 2009 AVS Thin Film Division's Paul Holloway Young
Investigator Award, 2008 Best Paper award from the IBM Materials Research
Community, 2003 Ross J. Martin award for outstanding graduate research in
College of Engineering at UIUC, and 2001 MRS Spring Gold medal for graduate
students. His research focuses on the use of in situ microscopy techniques
(TEM, LEEM, STM) to develop a fundamental understanding of the growth and
stability of low-dimensional materials such as nanocrystals, nanowires, and
two-dimensional layers. He has published over 70 peer-reviewed journal
articles and has given over 90 invited presentations. Suneel can be reached at
Kodambaka@ucla.edu.

Correlated Cryogenic Photoactivated Localization Microscopy
and Electron Cryotomography for In Situ Molecular Structure
Identification
Yi-Wei Chang
Caltech
Electron cryotomography (ECT) produces three-dimensional images of intact
cells in a near-native, "frozen-hydrated" state and is therefore a powerful
technique for revealing cellular structures in vivo. Identifying objects within the
complex environment of the cell can be challenging, however. One solution is to
correlate ECT with light micrographs in which cellular objects of interest are
localized with fluorescent tags. Unfortunately, the significantly lower resolution
of light microscopy in cryogenic conditions precludes precise localization of
targets. Here we describe a super-resolution microscopy method, “cryo-PALM,”
to image samples with increased precision at 80K. We use correlated cryoPALM and ECT to identify multiple, including previously uncharacterized,
conformations of the highly dynamic type VI secretion system sheath in the
crowded cellular interior of Myxococcus xanthus.
Biography: Yi-Wei Chang obtained undergraduate training
in mathematical engineering and received his PhD in
macromolecular X-ray crystallography at National Tsing-Hua
University, Taiwan. He is currently a postdoctoral scholar in
Grant Jensen lab at California Institute of Technology. He
has been actively developing methods to combine X-ray
crystallography, electron cryotomography, and superresolution microscopy for studying structure/function
relationships of molecular machineries in vivo.

Solid Oxide Fuel Cell Materials: Interface Dynamics,
Microstructure Optimization and Performance Degradation
Daniel R. Mumm
University of California, Irvine
Solid Oxide Fuel Cells (SOFCs) and rlated Solid Oxide Electrolysis Cells
(SOECs) are solid-state electrochemical devices that allow for (1) direct
conversion between chemical energy and electrical energy, and/or (2) drive
chemical reactions such as electrolysis or fuels production. Despite the unique
benefts of SOFC/SOEC systems for environmentally-friendly electricity
production, energy storage used in conjunction with other alternative energy
technologies (wind, solar, etc.), and chemical synthesis, there remain several
obstacles to commercial viability. In particular, SOFC/SOEC systems must
meet defined metrics in terms of cost, performance and durability to achieve

adoption as components of a comprehensive energy conversion and storage
system. In this talk, I will first discuss efforts to maximize electrochemical
performance through microstructural design of composite electrode systems,
advanced through use of 3D imaging and microanalysis techniques. Focused
ion beam serial sectioning and reconstruction have been used in conjunction
with systematic variation of microstructural parameters to explore correlations
between (1) the intrinsic properties of the composite electrode constituents, (2)
the relevant microstructural length scales, and (3) the continutity of the
individual phases. We quantify the volumetric density of key triple phase
boundaries (TPBs), and the fraction of these microstructural elements that are
electrochemically active. The performance of the electrode systems are then
correlated with controllable microstructural features. Keeping the focus on
TPBs and electrochemically active interfaces, we then explore factors
controlling materials stability by exploring interfacial dynamics (cation
interdiffusion and new phase formation) under simulated service
environments.
The stability and degradation mechanisms of perovskite
cathode/electrolyte interfaces were systematically investigated by correlating
long term electrochemical performance change to the nano-scale structural and
chemical evolution, assessed using TEM-based electron microscopy and X-ray
characterization techniques. A significant increase in cathode polarization
resistance was observed over the duration of testing, and the performance
degradation was attributed to the formation of a less catalytic phase and a
change in perovskite stoichiometry at the interface. The mechanisms
underpinning the structural and chemical evolution revealed characteristics
with strong diffusion related kinetics.
Based on the mechanistic
understanding of factors that constitute interfacial instability, approaches to
stabilize perovskite cathode/electrolyte interfaces were experimentally
explored. We will conclude by putting these efforts in context relative to
developing advanced SOFC/SOEC systems, and discuss the implications of the
observed degradation mechanisms.
Biography: Daniel R. Mumm is an Associate Professor of
Materials Science & Engineering at the University of
California, Irvine. He earned his B.S. in Materials Science &
Engineering from the University of Minnesota (1988). He
received his PhD in Materials Science & Engineering from
Northwestern University in 1994, with his thesis research
focusing on interfacial effects in toughening brittle materials
through fiber reinforcement. He then held a post-doctoral
appointments at the Rockwell Science Center (1994-1996)
where he performed research on a wide variety of thermostructural materials including polymer, metal and ceramic-matrix composites,
and lightweight metallic structures. In 1996, he was appointed as a postdoctoral researcher at Harvard University, working with Prof. Tony Evans on
lifing issues for thermal barrier coating (TBC) systems. In 1999, he joined the
Princeton Materials Institute (Princeton University) as a research scientist and
lecturer, continuing studies on thermal barrier coating systems, lightweight
metallic structures, and morphing systems. In 2003, he joined the Department

of Chemical Engineering and Materials Science at UC Irvine, holding additional
affiliations with the National Fuel Cell Research Center (NFCRC) and the
Advanced Power and Energy Program (APEP). His research efforts focus on
structure-property relationships in ceramic, metal and metal/ceramic systems
utilized in aggressive environments. Current research activities include
fundamental studies of mechanisms controlling the performance and stability
of interfaces in solid oxide fuel cell materials, synthesis and characterization of
electrochemical ceramics, failure mechanisms of advanced thermal barrier
coatings utilized in gas turbine systems. At UCI, he established the Carl Zeiss
Center of Excllence in advanced microscopy. He has previously been awarded a
prestigous NSF Faculty Early Career (CAREER) Development Program grant to
further studies in high temperature electrochemical systems. He has authored
or co-authored over 70 peer-reviewed papers, and delivered more than 50
invited lectures.

Our Sponsors
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The Southern California Society for Microscopy and Microanalysis
wishes to acknowledge the following Corporate Members who
faithfully advertise in our Meeting Announcements, sponsor
meetings and have renewed their commitment to our society for the
2013 - 2014 year.
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